The paper explores the impact of leasing in agriculture on agricultural production in the Republic of Serbia by means of correlation and regression analysis. The research was conducted in the period between 2006 and 2016. The authorized data from National Bank of Serbia and Statistical Office of the Republic of Serbia were used in the paper. With the aim of carrying out a more comprehensive research, the paper analyzes the impact of leasing placement on the following economic accounts for agriculture: Output of agricultural industry, Intermediate consumption, Gross value added, Agricultural goods output, and Factor income.
Introduction
Numerous authors have dealt with the definition of agriculture, its divisions and interpretations. Bogdanović (1967) divides agriculture into a) agro-technical and economic; b) extensive and intensive. There is also an interpretation of agriculture in its narrower and broader sense (Radović, 2014) . Agriculture in its narrower sense involves agricultural production for one's own needs, while agriculture in its broader sense implies horizontal and vertical connection of economic fields and industries. Agricultural production interconnected in this way is commonly known as agroindustrial complex (the term is used in domestic and Eastern-European literature) or agro-business (which is the term used in Western-European literature).
Leasing, as one of potential methods of financing agriculture, represents a form of business deal whereby a leasing provider gives the leasing recipient a particular object to use, under the condition of payment of the agreed amount of money in the form of installments. The leasing provider has the ownership over the object of the leasing until Although leasing market is not sufficiently represented and developed in Serbia, this sector still occupies an increasingly important place in financing agriculture. It can be said that leasing in the procurement of equipment and machinery for the needs of agricultural production has been sufficiently accepted by farmers. Their increasing awareness and education certainly contribute to that fact. In that way they can take full advantage of leasing benefits compared with traditional crediting, with the benefits referring primarily to a lower interest rate (Grujić, 2017) .
Foreign economists' body of research (Brealey et al., 2001 ) points to three types of leasing:
− direct leasing when a company buys goods from manufacturers; − operational leasing creates the responsibility of the object of leasing maintenance by the leasing provider, who is responsible for taxes and insurance; the leasing provider has the right to cancel the leasing before the expiry of the agreed date and the leasing recipient returns the object of the lease and ceases to repay the installments;
− financial leasing, which implies that the leasing recipient bears the costs of taxation, insurance and damage; leasing cannot be cancelled, but in case of cancellation the leasing recipient is obliged to pay the penalties and settle obligations arising from leasing.
The paper analyzes the impact of financial leasing. There are 16 registered institutions in the Republic of Serbia that operate as leasing providers. All these institutions place their assets into leasing in agriculture as well. Analyzing the period from 2006 to 2016, the impact of leasing was examined on the following economic accounts for agriculture: Output of agricultural industry, Intermediate consumption, Gross value added, Agricultural goods output, and Factor income.
The Methodology of the applied analysis
The paper analyzes the cumulative impact of leasing placement in agriculture in the period from 2006 to 2015 on the trends of certain Economic Accounts for Agriculture (EAA) in the period from 2007 to 2016.
The cumulative impact of the leasing placement in Agriculture, forestry and fishing sector and the cumulative impact of leasing placement in Agricultural equipment in The reason for the selection of the mentioned economic accounts for agriculture lies in the fact that they can help examine the impact of the cumulative leasing placement on the volume of produced agricultural goods (in the form of impact on the Output of agricultural industry and on the Agricultural goods output), on the volume of costs during total agricultural production (in the form of the impact on Intermediate consumption) and on the volume of profit before taxation and subsidies (in the form of impact on Gross value added) and after taxation and subsidies (in the form of impact on Factor income).
Data on the aforementioned economic accounts for agriculture were taken from the working document entitled Economic Accounts for Agriculture in RS 2007-2016 (SORS, 2017).
Changes in the volume of these economic accounts for agriculture outputs were analyzed, depending on the cumulative leasing placement in agriculture. These economic accounts are presented in this document in the form of a Laspeyres Index, with weights from the previous year. The series weighted in this way cannot be used to calculate real growth, because the data by years are not comparable. In order to obtain a series of comparable data, a chain-linking method is used, whereby data is reduced to one reference year, thus obtaining a comparable time series of data which correctly represents the value change in the volume of interest. This is how the chain-linked measures of volume are obtained. According to Eurostat recommendations, the year of 2010 is taken as a reference year.
Such chain-linked data (SORS, 2017) are significant for the Output of agricultural industry, Intermediate consumption and Gross value added, while the cross-linked data for the Agricultural goods output and Factor income are interpolated, assuming that their chain-linking is proportional to chain-linking of the Output of agricultural industry. 4 Output of agricultural industry is equal to the sum of the value of crop production, animal production, agricultural services and value of production from inseparable non-agricultural secondary activities on the holdings. Intermediate consumption is the value of all goods and services used as inputs in the agricultural production process. It is valued at the purchaser prices. Gross value added at basic prices is equal to the difference between the value of agricultural production (output of the agricultural 'industry') at basic prices and intermediate consumption at purchaser prices. Agricultural goods output is the value of production of all agricultural goods (crop and animal production). Factor income is equal to the difference between net value added at basic prices and consumption of fixed capital less taxes on production, plus subsidies on production (SORS, 2017).
Regardless of the fact that this is not exactly the exact reduction to their weight from 2010, it was assumed that for this type of analysis the correction was negligible, which, as it will be shown, will not be denied by the results. The interpolation was performed because the cross-linked data for the Agricultural goods output and Factor income did not exist in the above mentioned working document.
The cumulative impact of leasing placement in agriculture on the above-mentioned Economic accounts for agriculture was analyzed by means of correlation and regression analysis. Namely, the correlation and regression dependence of the given accounts in agriculture in the i-th year (i = 2007, 2008, ..., 2016) was found on the sum of the placed leased assets in agriculture from 2006 to (i-1) year, since it can be expected, for example, that the sum of all placed leased assets in agriculture from 2006-2013 should influence, to some extent, the produced agricultural goods output in 2014. This influence, if any, is not large, primarily for two reasons. The first is that agricultural activity in our country has for years been of similar characteristics in a macro sense and that it has mostly depended on climatic conditions. The second is that the amount of leased assets in agriculture in the period 2006-2015 was low compared to intermediate consumption in the process of agricultural production. At the annual level, the leased assets in agriculture are somewhere around 3-5% of the intermediate annual consumption in agriculture (see Table 1 and Table 2 ).
Tabular and graphical representation of used data
In Table 1 since without the data from that year, the sensitivity of the change of the Economic accounts for agriculture from the cumulative value of leasing in agriculture is higher.
The following Table 2 contains the annual and cumulative values of leasing assets placement in two agricultural categories on the territory of the Republic of Serbia. 
Source: The authors' research based on SORS and NBS data
The first category involves leasing placement in Agriculture, forestry and Fisheries sector, while the second refers to leasing placement in Agricultural equipment in the period 2006-2015. The data shown are in mil. RSD. The analysis was conducted for both categories of leasing assets investment, regardless of the fact that these categories are largely intertwined, in order to verify more effectively the existence of the impact of leasing placement in agriculture on the volume of produced agricultural goods.
The results of regression and correlation analysis
The correlation and regression analysis of the dependence of the volume of the above mentioned agricultural accounts on the cumulative leasing placement into Agriculture, forestry and fisheries sector, and on the leasing placement into Agricultural equipment, was conducted by means of MATLAB software package. The dependence for the period 2007-2016 was obtained in two ways.
The first one includes all the data of the Economic accounts and the cumulative leasing placement in that period, and the second one the situation excluding all data from 2012, because that was extremely bad year for the production of agricultural goods, mostly due to very poor climatic conditions. Of course, for the cumulative leasing values for 2013, the values of leasing placement in 2012 were still used.
In both cases, the dependence of change is highly linear, so that a simple linear regression analysis is applied everywhere.
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-excluding data from 2012
Output of agricultural industry (mil. RSD) = 1.368 * Cumulative leasing (mil.RSD) + 4.4223 * 10 5 with determination coefficientR 2 = 0.76 and with p value being p = 0.00218(see Figure 4) . -all data from the series Intermediate consumption (mil. RSD) = 0.644 * Cumulative leasing (mil. RSD)+2.527*10 5 with determination coefficient R 2 =0.647 and with p value being p=0.00503 (see Figure 5 ).
Intermediate consumption (mil. RSD)=0.6843* Cumulative leasing (mil. RSD)+2.5324*10 5 with determination coefficient R 2 =0.8 and with p value being p=0.00113 (see Figure 6 ). Figure 7 ).
Intermediate consumption (mil. RSD)=0.827* Cumulative leasing(mil. RSD)+2.555*10 5 with determination coefficientR 2 =0.777 and with p value being p=0.00167 (see Figure 8 ). =0.0915 and with p value being p=0.396 (see Figure 9 ).
Gross value added (mil. RSD)=0.3344* Cumulative leasing (mil.RSD)+1.8936*10 5 with determination coefficient R 2 =0.485 and with p value being p=0.0371(see Figure 10 ). with determination coefficient R 2 =0.348 and with p value being p= 0.0727 (see Figure  13 ).
-without data from 2012
Agricultural goods output (mil. RSD) = 0.918 * Cumulative leasing (mil.RSD) + 3.9761 * 10 5 with determination coefficient R 2 =0.675 and with p value being p=0.00658 (see Figure 14) . Figure 19 ).
-excluding data from 2012
Factor income (mil. RSD)=0.498* Cumulative leasing (mil.RSD)+1.6934*10 The analysis of the obtained results
As already mentioned, leasing placement into agriculture at the annual level is around 3-5% of Intermediate annual consumption in agriculture. The total ten-year cumulative leasing placement (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) in Agriculture, Forestry and Fisheries sector is 29.13% of the Intermediate annual consumption only in 2010. As for the placement in Agricultural equipment, this percentage is 24.10% (see Table 1 and Table 2 ).
Therefore, one should not expect large influence of leasing on the absolute values of agricultural outputs, as they are mostly determined by agricultural capacities in the Republic of Serbia and climatic conditions during the current year. Therefore, the value of the constant in all obtained regression dependencies is (about 10 times) bigger than the value of the variable member. The constant is, roughly speaking, the measure of agricultural potential and climatic conditions, while the variable is the measure of the impact of cumulative leasing on agricultural outputs.
The impact of cumulative leasing in agriculture on the volume of agricultural production was analyzed by means of its impact on the output of agricultural industry and on the total agricultural goods output from 2007-2016. In that period, the output of agricultural industry increased by 28.05%, and the total agricultural goods output by 27.86%. Table 3 shows the parameters of regression analysis for the Output of agricultural industry and for the Total agricultural goods output. Table 3 it can be concluded that the dependence of the change in the Output of agricultural industry and Total agricultural goods output on Cumulative leasing into the Agriculture, forestry and fisheries sector and on Cumulative leasing in Agricultural equipment is subject to the law of positive linear regression. In addition, a more credible linear dependence is obtained if the analysis does not include data for the year in which the climatic conditions were predominantly bad for agricultural output (2012), than when they are used in the analysis.
In fact, p-values excluding data from 2012 are 0.00185, 0.00218, 0.00658, and 0.0092, in which case linear regression dependence describes changes with a probability higher than 0.99, which is absolutely acceptable, while p-values including data from 2012 are 0.0539, 0.0423, 0.0727, 0.0649, and then linear regression dependence describes changes with probabilities from 0.927 to 0.957, which is on the verge of acceptability.
In the case when the data from 2012 were used, when the climatic conditions were predominantly bad, the change in the Output of agricultural industry and Total agricultural goods output, depending on Cumulative leasing in agriculture, is not high. More precisely, in that case about 40% of the change in the Output of agricultural industry is described by the obtained positive linear regression dependence, since the determination coefficients R2 are equal to 0.389 and 0.421, while about 35% of the change in Total agricultural goods output is described by the obtained positive linear regression dependence, with the determination coefficients R2 being 0.348 and 0.364.
When data from 2012 are excluded, significant impact of Cumulative leasing in agriculture is detected on the change in Output of agricultural industry and Total agricultural goods output. In that case about 76.5% of the change in the Output of agricultural industry is described by the obtained positive linear-regression dependence, since the determination coefficients R 2 are equal to 0.771 and 0.76, while about 66% of the change in Total agricultural goods output is described by the obtained positive linear-regression dependence, with the determination coefficients R 2 being 0.675 and 0.643. , Year 65, No. 2, 2018, (pp. 583-600) , Belgrade The impact of Cumulative leasing in agriculture on the volume of costs during total agricultural goods output was analyzed by means of its impact on Intermediate consumption in the period from 2007 to 2016. During this period, the Intermediate consumption increased by 27.13%. Table 4 shows the parameters for regression analysis for Intermediate consumption. Table 4 , it can be concluded that the dependence of the change in Intermediate consumption on Cumulative leasing in Agriculture, forestry and fisheries sector and on Cumulative leasing in Agricultural equipment is subject to the law of positive linear regression. In addition, a slightly more reliable linear dependence is obtained if the analysis excludes data from the year when climatic conditions were predominantly bad for agricultural output (2012), than when they are used in the analysis.
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In fact, p-values excluding data from 2012 equal 0.00113, 0.00167, while p-values including data from 2012 are 0.00503, 0.00449. In both cases, linear regression dependence describes changes with a probability higher than 0.99, which is absolutely acceptable.
Also, both with and without data from 2012, a significant impact of Cumulative leasing in agriculture on the change in Intermediate consumption is detected. Including data from 2012, about 65% of the change in Intermediate consumption is described by the obtained positive linear regression dependence, since the determination coefficients R 2 are equal to 0.647 and 0.656. On the other hand, excluding data from 2012, about 79% of the change in Intermediate consumption is described by the obtained positive linear regression dependence, with the determination coefficients R 2 being 0.8 and 0.777.
The impact of cumulative leasing in agriculture on the volume of realized profit before taxation and subsidies was analyzed by means of its impact on Gross value added, and on the volume of realized profits after taxation and subsidies by means of impact on Factor Income in the period 2007-2016. In that period, Gross value added increased by 25.39% and Factor income by 33.45%. Table 5 shows the parameters of the regression analysis for Gross Value Added and Factor Income. Table 5 
Conclusion
The placement of leasing in agriculture from 2006 to 2017 affected the volume of agricultural goods production. This impact is, to a greater or lesser extent, positively linearly correlated with agricultural outputs. In absolute terms, it is not large, because leasing placement in agriculture at the annual level ranges from 3 to 5% of the Intermediate annual consumption in agriculture. Also, the total ten-year cumulative leasing placement (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) In fact, in the case when the data from 2012 were used, when the climatic conditions were predominantly bad, about 40% of the change in the Output of agricultural industry and about 35% of the change in the Total agricultural goods output was described by positive linear-regression dependencies.
When data from the mentioned year were not used, about 76.5% of the change in the Output of agricultural industry and about 66% of the change in the total agricultural goods output was described by positive linear-regression dependencies.
This is another indicator of the strong impact of bad annual climate conditions on the volume of annual agricultural production. The analysis of the data from a bad climatic year has shown that the linear correlation between Gross value added and cumulative leasing in agriculture, as well as between Factor income and cumulative leasing in agriculture, exists but is not dominant. This is a good indicator of the strong impact of climatic conditions on the volume of realized profit in agriculture.
Therefore, a general conclusion is that leasing placement in the agricultural sector in the period 2006-2015had a positive impact on the growth of the volume of agricultural production in the period 2007-2016, as well as the increase in Intermediate consumption during the agricultural production process, while it had no noticeable impact on the volume of realized profit in agriculture in that period. In absolute terms this impact is not huge, since the agricultural production capacity of the Republic of Serbia and the annual climatic conditions are dominant for agricultural outputs, and it ranges up to 10% of the total agricultural output.
